2 compounds based on the reaction of propargyl cations, formed sequentially by action of BF 3 -OEt 2 on 1, with allyldimetal equivalents 2.
11 In addition to the cycloheptenyne complexes 3 obtained from this process, under some conditions we obtained fluorocycloheptyne complexes 4.
The presence of 4 suggests that the propargyl cation complex is capable of cyclization onto an alkene function, to at least an equilibrium extent, giving a cycloheptyne complex bearing 2 o alkyl cation which can be trapped by a fluoride source (Scheme 2). This in turn implies that more readily available allylsilanes could be used to obtain compounds such as 4, and that other nucleophilic species could be incorporated into the cycloheptane complex. As a result we have investigated the feasibility of these Lewis acid mediated 4+3 cycloaddition/nucleophilic trapping reactions between 1,4-butyne-diether-Co 2 (CO) 6 complexes (1) and allyltrimethylsilane. A preliminary account of the results is contained in this report.
Suggested location for structures 1-3

Suggested location for Scheme 2
The 4+3 cycloaddition/trapping process proved to be relatively facile in the presence of BF 3 -OEt 2 . Slow addition of BF 3 -OEt 2 (5 equiv) to a solution of allyltrimethylsilane (1.5 equiv) and 1a (0.05 M in CH 2 Cl 2 ) afforded 4a in 60% yield. The main side product from this process proved to be diallylation complex 5a (21%). Alternative modes of addition were found to give higher yields of 4a; addition of a BF 3 -OEt 2 /allyltrimethylsilane mixture to 1a in CH 2 Cl 2 gave 75% of 4a and 20% of 5a, while addition of allyltrimethylsilane to a mixture of 1a and BF 3 -OEt 2 gave 75% of 4a with 8% of 5a. 16 Use of less than 1.5 equivalents of allyltrimethylsilane gave incomplete conversion, indicative of some destruction of the allylsilane under the reaction conditions. These three sets of conditions were applied to the other cases studied ( 
Suggested location of structures 4-10
While investigating conditions of optimal fluorination, the reaction of 1a with BF 3 -OEt 2
and allyltrimethylsilane was attempted in benzene as solvent. In addition to a small amount (21%) of fluorination product 4a, a substantial amount of the tandem 4+3 cycloaddition/FriedelCrafts alkylation product 8a (48%) was obtained. Several Lewis acids (Bu 2 BOTf, TMSOTf, Et 3 B, B(OAc) 3 , Me 3 Al, MAO) were screened for their ability to allow arylation more cleanly. By far the superior Lewis acid for this purpose was found to be B(C 6 F 5 ) 3 , which afforded 8a in 70%
yield. This process could be extended to other arenes within a narrow nucleophilicity range; 17 toluene as solvent gave 9a in 58% as an inseparable regioisomeric mixture, while chlorobenzene as solvent gave 10a (51%) as regioisomeric mixture (from which isomerically pure ortho-10a could be obtained after repeated chromatography).
Methyl-and phenyl-substituted dicobalt diether complexes 1b and 1c were also investigated. Fluorination, chlorination and benzene trapping reactions were readily accomplished on methyl substituted 1b, giving separable diastereomeric mixtures of the fluorination (4b, 74%, trans-:cis-= 1.6:1) and chlorination products (6b, 76%, trans-:cis-= 1:1.9), but only the cis-diastereomer of the phenylation product (8b). The stereochemical assignments were made on the basis of the 1 H NMR spectra, which suggest that the conformation of these cycloheptyne complexes is well approximated by a cyclohexane-like chair, with the 4 largest substituent preferring an equatorial orientation. The phenyl substituted substrate 1c was clearly less reactive to the final cyclization step; although fluorination (4c, 67%, trans-:cis-= 1.5:1) and chlorination (6c, 60%, trans-:cis-= 1:1.9) occurred in reasonable yield, arylation occurred with poor efficiency (cis-8c, 26%) The yield of cis-8c could be increased to 52% by the addition of CH 2 Cl 2 (final volume, 1:4 CH 2 Cl 2 :benzene) after the addition of the Lewis acid.
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Suggested location for Table 1 Reaction of propargyldicobalt cations with unactivated alkenes is infrequent, but precedented. 12, 19, 20 The resultant cationic intermediates most often eliminate, but they have been trapped by internally located nucleophiles, and halogenation has been observed in cases involving a tertiary cation and benzopyran formation. 20a Related alkene trapping/fluorination reactions have also been observed in the case of dienyl tricarbonyliron cation initiated cyclohexane-forming reactions. 21 To the best of our knowledge, trapping of these resulting alkyl cations with external carbon nucleophiles has not been reported previously, although Prof.
Tyrrell's group has isolated products of further cyclization onto the alkyne unit following an oxidative workup.
20b
In summary, the ability to use the unactivated alkene in the ring closing step in the 4+3 cycloaddition process allows the use of the less expensive and more readily accessible allylsilanes (relative to the silylstannanes (2)). In addition, the ability to trap the resultant cations to give the synthetically useful chloride function, and to arylate the cycloheptynes increases the synthetic flexibility of these 4+3 cycloaddition reactions. Work on expanding this process to incorporate other nucleophiles, and use of the products in further cycloaddition chemistry, are in progress.
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Footnotes and References
(1 5, 97.0, 61.8, 49.0, 40.4, 36.9, 32.8, 22.0  7.37 (t, J = 7.5, 2H), 7.28-7.35 (m, 3H), 4.85 (t, J = 6.3, 1H), 4.52 (dd, J = 12.0, 3.6, 1H), 3.40 (ddd, J = 16.6, 12.5, 4.1, 1H), 3.15 (dt, J = 16.6, 3.3, 1H) , 2.52 (m, 1H), 2.42 (m, 1H), 2.36 (apparent t, J = 13.5, 1H), 2.08 (m, 1H); 13 C NMR  199.9 (br), 142.7, 128.5, 127.6, 127.2, 106.6, 99.1, 61.4, 43.9, 40.9, 36.0, 29.5 199.5 (br), 142.6, 128.6, 127.3, 127.2, 105.7, 98.0, 62.0, 47.5, 45.8, 40.7, 32.9  199.9 (br), 149.3, 143.7,128.7, 128.4, 127.3, 127.0, 126.3, 126.1, 107.4, 100.3, 50.0, 48.9, 43.5, 37.9, 35 149.5, 147.6, 146.6, 138.3, 135.5, 133.7, 130.4, 129.3, 128.6, 127.1, 126.8, 126.4, 126.2, 125.7, 123.3, 100.4, 100.2, 49.3, 48.8, 38.3, 38.2, 37.7, 35.1, 34.8, 34.7 
